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(54) {0tm<o^m} ]MH^(wftn;itlfii»Mtt«IAM«MtKjM«lcD9^ 



(^) imm 

imi^m MfiibtCtTC:0.28M).47a: . Si:0.06 
--0.25% . Mn:0.10 M).5Q% . P:0.020%J.:JIT. S:0.010% 
OT. Cu:0.15mT. Cr:0.10 "-0.30% . Mo:0.03%m 

T. Ti:0.005M).03% . N:0.0100% OT^^^ft. 
1.20^Si+2.5Mn+4Cr46Mo-C^ 0 . nU^et^ htHzT-%m 
7tmt^^^j:hm^. Aci * + 20''C— Aci.^(+50rcO^^ 
^(CTlOOmin— 300min^fijg^m^. 0.1—1.0 r/miniO 

^frai^jgtzreso^cOT ^ T^fflf -I. i h A, ^0: ^ 



1 

[^^^11] fiajtt3tTC:0.28— 0.47^ . Si:0.06 
M).25% . Mn:0. 10—0.50% . P:0.020mT. S:0.0105S; 
OT. Cu:0.15mT. Cr:0.10 —0.30% . Mo:0.03%l.:Jl 
T. Ti:0. 005-0. 030%. N:0.0100% OT^^^L. 
1.20^Si+2. 5Mn+4Cr46MoT'$) "9 . ^Fe^i^mz^mm 

im^^^^hm^. Aci^+20'c-Aci^+5ot:c^iajK 

izM^^L. 100min-300minmJS^fti^. 0.1-1.0 r/m 

C^^:iS2] SMjtt^trC:0.28— 0.47^ . Si:0.06 
-0.25% . Mn:0.10-0.50% . P:0.020%mT. S:0.010% 
lilT. Cu:0.15%lilT. Cr:0.10 —0.30% . Mo:0.03%J.:Jl 
T. Ti:0. 005— 0.030%. N:0.0100% OT^-^i^t. 
1.20^Si+2. 5Mn+4Cr-K3Mo-C-3^) 0 . ^gPFe^-^^t^"tC^IW 

jm^^^^^tm^. mmsMfk loo^c/minjai^o^in]^ 
j^T 3oorOT^T■^.^^^^^ ht^^imm^mm^ 
utX'm%Lfzmz. Ac3AmLcomm(,zwtim^ loo 

Acij^+20X:— Aci^+50X:c7)2amc:Snl?&t. lOOmin— 
BOOmimag^^^. 0.1 —1.0 X:/mnCO}^^Mmi,zX 6 

so^cOTiLT^^aif-s* :ibt>i^^j:tmmmm^^m 

umms] m^mi. 2co^-^^tLt^coim(,zmmco 

[0001] 

mzmmmmmx^titm^<7)mmf.zmLfMmm 
Mmm(r>^ijmm/<%^mm^commifm(,zm'r 

[0002] 

Sltt. mm^mmS.^flhfz^\<Z. SCr420. SCM420^ 

L^i.fz%><7^t'^m^t^!^^<mm^fix\-^h. 

[0 0 0 3] t^^tm^X'\i.^:^h(r)Wm:mhfz^ 

iz^ ms^mwmM^(;zi5v^x . mmmmtmnmT.^<^ 
^mki.zm^mx.x±mi^tm^^K}^m±^^m 



(2) 1^^3^9-3 1 6 54 0 

2 

mmkAizm:^mtx^'m^\^±^^hmm.irmz-^ 
\^ximwmi^^tix^^6. zcomt^^^JM'^com 
m^^miz^^rzi^^zi^. m\^-^^mmzimifzi^mf\^t 

itmmi^zmm^i^d . mtif. ^^m'\^^\^±^-\ttfz 
ibizimmcomu^m^-^^t. -[-'^^^mm^m^m^:^^ 

[0004] m&xummimt:mm'^fzmz. mm 
10 mcomm^&A.iz^t>ti. mL^^mAco^^^^tixis 

0. mtlf. #^^1-113744 Jlf^l-38847 

^gg^2-129341-^. #^^2-145744-^. 1^^^5-59486 

^^^mtmco^mtf^^^ ttx^-^^. <7y'jkmizm 
b Lx^^^hs . p . N . 0 ^mmimix'mm^^m 

[0005] Lii^L^^ij^^^. mmm^(o^Mm^xm^<% 

20 mmMizX-yXm^LX o b Lfz^i^Zit^ 

d i^mmm'^imb =^ o . ^m^<rMmt^m. mi 
fz^m^m^^zm^^ixt. BuE^^^Btc^ 
fmmmT\t. mz^mim^i.zmrz^j:^^:ibi}^^ 
<. }^^mmjim^izi^^^x^mm^^imb^j:K}. m 

ti^i^b\^^d^mif^h-^ti. 
[0006] 

[^mt>mkix^b^^mm] ^^mit. mmiw^^ 
m^^^nm. im^^muizmy^^^m^^iri^tihM 
30 ^uiznLx. ^mmmcoM^JMizis^.^x'^y-yx^^ti^ 
mmm^'^^Lnrnm^^ttx-mmM^m-^ b^^^<mB 
-^m^mtifz^^mi^^ ^ l . ^--:>mmm^&m^Jtimz 
m'^b^^mm^^. m^m^^mi^^i^bcoT^t 

im^^zb^umb^^. 

[0007] 

iz. mtiti^m!^. mz^3m<^ATmixii^. 
m^mmmMimzMWfb'ttmmm^ . mim^co 

40 %i^ti:^mmmmmm^'i^^t:bbizmMM^^Mi3^fz^ 
w.r(^^M.^n^zbizxK}^^m^^i^Lfzh<^ 

x%^. 

[0 0 08] t.'tmi^z. Ti^mmthb. m^i^zwm 
m^\^fzTim.mm^mb Lxmrnimt^^-thtz 
ab^z. m^mimm^miz:^^^} . imttz^m^^^z. 

immim^imiz^^^b^^mTht^b^m^ti 
50 jm±x'comk^\m'^^mti^nt^tix\^fz. l^j-l^j: 



mmi)^ni^ti. mmifm(^xo^m^<7)±m^h'ri.z 

mm^m^im^tLx^m(7)\^±t^-^mxhK^ . a 

c 0 0 0 9 ] ^2 tc. mM^^am(,zsmt^m$mm'^m 
X'\i<^mmzit. m^c^y^^Ttm^^)^^. mAmzmm 

CO^^l/^Si. Mn. Cr. Moa^l.20^Si+2.5Mn+4Cr+6Moi: 

']mi^c^fzi^^z^ji^nxhhtK mM^^mx\ imm 

flcry^\(Z\t. ii4'<?)'^^^fi$:1.20^Si+2.5Mn+4Cr 

(7>^^m^^hmmx'^mm^x% hmm< 

. mJt?^^^f4^f#-g> ^ i}^X% h . 

[0010] ^b^zx off^n. 

fz^Wmmi^mit. SSJrbtCtrC: 0.28-0.47^ . 
Si:0.06 —0.25% . Mn:0.10 —0.50% . P:0.020mT. 
S:0.010%lilT. Cu:0.15mT. Cr:0.10 —0.30% . Mo: 
0.03%OT. Ti:0. 005— 0.030%. N:0.0100% VXV^^^ 
L. }^>Ol.20^Si+2.5Mti+4Cr+6MoT-$)0. ^§PFe^^tA' 
^Z-r^W^jm-^^^tphM^ . Aci .i5-h20r— Ac i.iir+50 
^CCfM^kZHmX. lOOmin— 300min?^jK^i^^. 0.1— 

1.0 ''c/mxi<^ymmmzx ^^x:\^xrt.xnm-h^t 

^'^trnxmix-h^ . mm.^m<^\m^^^m.^ 
^ (i.5/j.m\:xr}i'tt:it^w^h^h)^m.mzmifz 

%m<t. mi^m^n-cnm^. mm^mk loo^c/min 

biz^y). mmcommtmn5%\::iALXh^ . m^m. 
t^t <^m!mzmifzmmm^mxmmwmmmm<^ 
[00 11] tfz. ms^mt. m\mnt.fzum2% 
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h^mxh-^x. m.m^^mtt.x^^m6.^m-^b 

x'h^. mz^^mxh^^m.mzimzfzm$mmm.j^ 
xmmmmmm<^mmyfmi>zx m^^^tit m<^^7m 
comumcommcojmm^iz-D^.^xm'izmm-t . 

[0 0 12] C:0.28— 0.47% 

aism^j:mm. iskm^smx^^mkt^fzmz^m: 

TtmTh 0 . 0. 28% ]^A±<D^m^^J^mX'h L^-L. 

0A7% ^mtx-^^^^^tm^^<^j:^^^'^tt 
10 uzmm<^&tf^mtx . m^LtiMjy{mm<7)tiisbco 
nm^n^xi,}%^m^izx ^^tifz^mm^^tut 

^mmt^^fzi^. ±m^o.An ttfz. mx'\^ 

[00 13] Si:0.06 -0.25% 

Si imm-ttuf-t^ii . si imm 
cofz^iZ'j^^m^jmx^ytfz^mt^iziimtttmmm 

20 r^O.06% J; L<(i:0.10% i^JLt#^^-^-5> 

mmmmkcm^t/^iML. :^--:>mm:mtmrLx 

[00 14] Mn:0.10 —0.50% 

Mnjisi t nmi'Zi&m-^ t im t 

30 comm^itm^muLx . i^^^i^tt^ii^t^fm 

n^L<i±o.m i^jjL^^^^tztttfz. Lt^L. 
^mzmn tr h^j^^mLiz'mAm^\^±-ttfSfxh 
0. mmmmk<m^ti^±^Lxmctzi%m^^n6 
zttmmiz^^<Dx\ ±M^o.5o% bVfz. x^mt 

[00 1 5] P:0.020%mT 

^^Th^x^y^^^-t hm^^mm^^. m^'imm 

40 m^^-^^. <mmzM^^:&i^'tjmxh^. 

ti\ m^^£imit^^^h<^mM^m<fz^. JMm 

ti^^mLX. ±P.^^0.020%i:Lvt. MtLKit. 0.01 
[00 16] S:0.010%laiT 

s iri^mmzmmm^m^-tTrnxh^^fzi^. mtam 

^-t^fzi^. :^^m(/z:^v^xm.oio"mr(^mmximw 
T-^^ctt tfz. h ^mmx'mM^h^m\ it 
50 m^m\&cr^>^j:\^^Mi^mm-^^izit.x'^htf 



5 

[0 0 17] cu:o.i5ra:JiT 

15"^ OT. ^^t<{i0.10% mTi:f -^^£^^*^'^^-g.o ^ 

^<^mmm^(,zx^xm^'th^bi)^mmTh 
^(ox\ mm^i>:^^^-/r^:mmzmmLx. m^(^ 
SLComm\^ b^^iit ti^^^xh h o 

[0 0 18] Cr:0.10 --0.30% 

crimmt^m<^wmit^^mLx. ^mm^\h±^'^ 

^tti>i^z. 'mx'\^\^±i,zm^coht7tmxhtti^. 
0.10% mi. ^ti.<i±0A5% i:j±co^m^smxh 

^mzmh\ythbmm^(^mM^ 
m<t}i hi^z. m$mmmmAticoMmm(,zfmmim 
comm:^^--t^^tt:D. ^-t^xmxm^tmT't^'^ 

[0019] Mo:0.03%J.:^T 
Moii. Mru Crtmmi^Z^mXj^\t]±i,Z^j}^(/)hh7UmXlt 

-D'^mmt Lxis-^Th&h±mi:o.o3% t^zmmtti. 
v^T. trmz.^^i'^^dt.zmm't^smti^ 

[0 0 2 0] Ti:0. 005—0. 030% 

Tiii. Timm'imttxmmmii!,tfz^^mxm^(^z^^ 

mmmmmi,zm^m'imcomt^j:hfz^. 
^m^wm^tLx. ^mm^i^^^^h^^t^hh . t 
f^. nut. m^comm ^i&mLxmmmmm^m 

±M<^m^^nhfz^Ut^ mT'i>0.005m±. 

Mt.L<m.(m,mL(^m\\ti-imxhh. 
m^n^rmMLL. mzmm^i&r^^h<Dx. ± 

[002 1]N:0.0100% 

v^^K N ^^cofzi^\^zmmmzmwj:^m^'ffdt. m 

:MmL\^x^-^h^K N t^^mz^^Lxuhh. mm 
<7ym^wz^\,zsm^xrimmnv. ^ x h<7^}L^^m 
<. ttzmidi-tzXdi^zTiM^mM^hb. ^mmim 

T-r^. n^x. :Lcommii^±t^^^xot,zn mcr>±m 

S:0.0100% tLti. ^f^t<fi. ±1^^0.0080% t^h 
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mmmcommxhtuf. :^^^j:axhm^m<:it^j:< 

mmtmmxh^. 

[0022] 1.20^Si+2.5Mn+4Cr-f6Mo 

^mmmm^ti'^ ^xrcommrnmrnmAtixii. ^ 
^mimi^^f)^ im^j,±(m^(7>^mmmMii^z\t^ 
X. mA^(^^mxh^mmtti^mTh^. 

10 ^jJi^^a^). :i<D^^mM.^^msmx'^7tm<7)m\m. 

mX^^mi^-ttfzi^iZ^ 1.20^Si+2.5Mn+4Cr46Mofc-r 

[0023] mz^^Bn('Z:^y^x . mmmi^^m^t 
tzm^^z-:>\^xj^^<-^ o -mzm^m^m^mmiz^h 

— Aci;iC+10°C^. ht^^ltAci;mrV:^^^^^t ^ti 

x\-^^i3K :^mmncDmiz:B^^xit. Timucr>^mzx 
if^min.^iSi<'r6:itti^x^t<^x\ mmtimWi 

[0 0 24] tfz. :^m^mcmi,z:B^^x . m^^imm, 

itf^TtJ^'O.S //mOT^#^/"c^(C. 100—30 
30 Omin. 650°C^ T'O^^^^^ 0.1— 1.0 °C/minhf ^ 

[ 0 0 2 5 ] ^fc. Uummm^ lOO— SOOminh LfzCO 

ti^-^t^j:^. m^mmmtti-r--['^t^j:hfzi^xh 

t Uz. ^jSttcoi&T^lB< tiisbX'h^. 
[0026] tfz. }^Mmm'^ 0.1—1.0 X:/mmb Ltl 

coji. oA^'c/mrdmxit. mtizx^mmmmr-t 

40 0 T./min^mt^t. w^^^-^^ ht^i^Lxmim 
commw^-i-^t^^^fzi^xh^. 
[ 0 0 2 7 ] m2^m(zi^{f6 . mmsmm loo 

"C/minmiCO^^fflmmX 300''C\iiTtX'Mi^^^'fy\ h 

^ V ^tmm^m'm^t.xm^LfzmzAc 3 ^mL<7yi^ 
mzmwmk \o(fc/mnmL<^<%^^m.x soo^mr^ 
xm^-t^mmt. mm^m<r>\m'^'^i^m^^ 0.4 

^jLmVXrt. ^^\>zmMi,z^^fz^<^MMr:M. Hi 

mn^zit^x^h\,zmi:^^m^%^ixt %>(r>xh 

50 [0028] ^*3. 100X:/minJ.:Jl±i: \^tz<n 
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[0029] ^ 



COX'h^o 
[0030] 
[^1] 





m 


^fc ^ 1^ 5^ (fflfi%) 


CO 


C 


Si 


Hn 


p 


S Cj 


Cr 


Mo 


Ti 


N 






1 


0. 29 


0. 18 


C. 38 


0. C06 


0. 002 


1 08 


0. 16 


0. 00 


0.015 


0. O072 


1.77 


727 


2 


0. 35 


0. 15 


0. 25 


0.016 


0. 006 


0. 02 


0. 25 


0.01 


0. 029 


0. 0040 


1.84 


729 


3 


0. 38 


0, 07 


0.40 


0. 009 


0. 003 


0. 13 


0.11 


0.00 


0.006 


0. 0055 


1.51 


723 


4 


0. 40 


0. 24 


0. 12 


0.011 


0. 009 


0. 01 


0. 29 


0.03 


0.010 


0. 0088 


1.88 


734 


5 


0. 46 


0. 11 


0.45 


0.018 


0. 005 


0. 04 


0.19 


0.00 


0.017 


0. 0054 


2.00 


725 




6 


0. 39 


0.41 


0. as 


0.014 


0. 007 


0. 08 


0. 14 


0.00 


0.013 


0. 0065 


1.80 


734 


7 


0. 42 


0. 23 


0. 39 


0. 008 


0. 005 


0. 05 


0.46 


0.01 


0.008 


0. 0081 


3.11 


733 


8 


0. 40 


0, 15 


0. 45 


0. 008 


0. 007 


0. 10 


0. 27 


0.10 


0.011 


0. 0082 


2. 96 


727 


9 


0.40 


0. 19 


0. 40 


0. 015 


0. 004 


0. 04 


0.19 


0.00 


0.001 


0. 0065 


1.95 


727 


10 


0. 39 


0.08 


0. 14 


0.008 


0.004 


0. 02 


0.12 


0.00 


0.006 


0. 0055 


0. 84 


726 




11 


0. 35 


0. 24 


0. 72 


0. 012 


0. 023 


0. 11 


0. 19 


0.01 


0.002 


0. 0103 


2.86 


725 


12 


a 39 


0.22 


0. eg 


0.008 


0. 016 


0.94 


0.08 


0.00 


0.000 


0, 0097 


2.27 


723 



= Si + 3.5Mn + 4Cr t 6Ko 



[ 0 0 3 1 ] ^1 i^zi^kLtzf^^^^^tm^m^'^i^zx 
mmL. mm^i,zx->xmm^mm(7:^Am^mMtx . 
muM tLti. mi (,z^^'tm(^ o-h. 1-5 m^i^%m 

m-^m^v^£^^immx^hK>. lu nmitmrnx^h 

^S35C. s^cxhh. 

[ 0 0 3 2 ] ^1 \z^^^^^^'^hm.m>^<r>f\M 

S:. \ytfi<r^^mzii\\xi^A^i-\-20x:--A^\-\-m: 

[0 0 3 3] i^mmt. mmmm{mm^. mmt 
xm^^tih^mi. mti^^m^m^^mzii-yxn 



30 ^mm^conmit. ^iX^'iXi^mt^xiOOO. X 10000 CO 

\,zm^%. mmm xcrmm^tw^^^^m^ 
^^m^Lfzi:i<ox'h^. 

[0034] mmm^X^<^mm\t. IMmWMii Of J 

^'^.eomi^x'<rm-^tH-mzimL^fLt o tc. 

40 ^^400kHz^ L . mM1\Vmm.tf^im''aztp hk o \^Z%\\ 

(^$Hv A^mLX'hhm^) ^s.^fz. ^mm<^^ 
mmmitm^m.2\>zm-t. 

[0035] 
[|I2] 
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1 0 





# 


mm 

CHv) 










(anO 




1 


109 


98 


0.42 


748 




0.55 




2 


113 


98 


0.41 


772 




0.55 




3 


115 


100 


0.46 


779 


mi± 


a 55 




4 


116 


98 


0.38 


786 




0.60 




5 


119 


96 


0.42 


798 




0.55 




6 


131 


89 


0.40 


873 


70 


0.55 




7 


126 


98 


0,30 


845 


78ai: 


0.45 




8 


128 


96 


0.39 


853 


71 


0.55 




g 


117 


98 


0.99 


789 


eg 


O.BO 




10 


111 


100 


0.48 


758 


78KU:: 


0.25 




11 


142 


64 


1. 03 


951 


66 


0. 60 


12 


150 


62 


1.15 


1036 


64 


0.60 



[00 361^2 t-^mi^t^^^x o t.zimm. m.^mT 

^^mcommi^Z^ttlttK Si+2. 5Mn+4Cr+6Moi7)ji*^0. 

M^msfrLfzi>coxhh . tfz. ^^^mxhhn. 12 
mit. n^W:^m<. tfzWi. s ^^mtm^^ mm 
m i^^h-m^K ) fzibi,z. m^imnm^. 

}^5mttfimhi>cox'hi>. 

[0037] Ztll,zMLX:^mmXhh 1 -5ig{iTi 

^mmL.Ti^im^mtLxm^im^^^ * 



[0038] mz. :^^x$>^mmmmm<^ymmij 
m^zx^n^tit^^^. mcommmizxy)m^:^Hz^ 
mtmi<7y3m^z-:>K^x . </>50(cjKfi:. m^v. 

5 ^C(Aci +32'C) XmM. C : m^ll^^lSO "CiAci 
+57°C) Xmm) . :^Xlfc^50(Z^mOO ^C/minr 2 

(D) . <f>50(zEmkm^L. 950 °C(^MD#*iftlOOOr 
/mnX 2D0VUr^X^^^^L. 755 ^CXm^^lM^Lfz 

i>co(E) ^^m^ttxmmLfz. ^ti^^mt^. 
m^mtnmi^ztxwmmLfz. tm^msi^z^ 
-to 

[0039] 
[|fe3] 
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1 1 



1 2 





























(%) 


Gun) 


A 


725 xjr^m^ 


129 


100 


0.22 


849 


78Rh 


a55 


B 




115 


100 


0.46 


779 


78JaLii 


a55 


C 


780 XrCSSifi 
(At. +57^) 


118 


98 


0.72 


799 


70 


a5o 


D 


755 icrc«sifi 


119 


100 


0.36 


783 


78JeUi 


ass 


E 


950 V!xmL 

755 trt*tt 


120 


100 


0.32 


788 


78Ri: 


a55 



[ 0 0 4 0 ] ^3 t^^mh:^^tcx o (,z. mmmm^m 

f)^^^m<ommT 3b Ac 1 ;^ + 20''C'- A c 1 ^ + 50^C 

[004 1 ] mz. ^mm^mirm^^x. mmi,z<%m^ 

icDsm. i5Xx/imtLX9m. um^m^^K mii,z 
^-rxd^^^^mmmjimzx. m^x'^mmm^Ati^^ 
^t^<. sootcom&Tux^m^^x. ^2omuim 

[0042] m?&»ibHB^>3&»=5rJ:dtc. 9mt:m^^tim 

^izit. jMsisxx/AifZx^mtiti^m^i^tLti. t 
iz. xMsifZxxmim^Lfzti^. xMA^x-mmt^ 



mx-%fz. 

[0043] <rc7)issti. 9. vm^m\^xmi^z^~t 
20 m^^m^ LXok-t^)!. jLn2 ^mr tti^ik. 
mm^n^imti-h^^t^w^vx^^^. ^tii^zM 
t. ^^mmx'^timmm^nd ^t^j:<wmm:tx^ 
■mjst^iitt/^mx'h^. izm^j:^mm±^mh:i 

ttf^X'^t. 
[0044] 

Ti^mMi. imm^m^mtvxfmtmm^^ 
frnm^im^'imiz^^ itizx k> . mtits^^ 

^tl. tiZ1.2D^Si+2. 5Mn+4Cr+6Mo h 

m^-mm^m.>^{zi6\^Xi}im^j:^mmm^ ^5i^to 
-:>m\tz}^mmm^ti^h<nTht . it^^x. mmm 
^com^^^rM. ^mmxu}^m:hmmTh->fzmMjco 
mm^-^mttfzo. m^^if^mx^^xh^^T 
^mmm^ii^k: txy^^fz^mz-:>\^x^mjmmm,^ 

^m^^itti^X't:^. 
[^4] 













1 


2 


3 


4 


1 


2 


3 


4 
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PROBLEM TO BE SOLVED: To provide a method of 
manufacture of a steel for machine structural use, 
having excellent cold forgeability enabling the 
omission of process annealing required in the 
course of manufacture of parts, such as thin- 
walled flat gear parts, accompanied by great 
deformation at the time of parts manufacture and 
capable of providing desired surface hardness and 
hardening depth after contour induction hardening. 

SOLUTION: A steel, which has a composition 
consisting of, by weight ratio, 0-28-0.47% C, 0.06- 

0.25% Si, 0.10-0.50% Mn, <0.020% P, <0.010% S, 

<0.15% Cu, 0.10-0.30% Cr, <0.03% Mo, 0.005-0.03% 

Ti, <0.0100% N, and the balance Fe with impurity 

elements and satisfying 1 . 20<Si+2 . 5Mn+4Cr+6Mo, is 
subjected to spheroidizing annealing treatment 
consisting of temp, holding in a temp, region 
between (ACl point +20°C) and (ACl point +50°C) 

for 100-300min and cooling down to <650°C at (0,1 
to 1.0)°C/min cooling rate, by which the rate of 
spheroidizing of carbides and the circle- 
equivalent average diameter of spheroidal carbides 

are regulated to >95% and <0.5/lm, respectively. 
COPYRIGHT: (C) 1997, JPO 



me:///C|/Documents%20and%20Settings/mcharles/My%20...924 2009-02-03 JP 0931654^^ (2 of 2)2/3/2009 1:20:34 PM 



